




































































































Table 2i|-.--Simple correlation coefficients f;/ "between selected characteristics influencing milk 
production in 26l Hortheast counties Jï/ 

Verialale : 
1      \ 2 3 ; 7 '    8 '    9 \  ^^ ! 15 ! 1'^ ! 18 *. 19 ! ^^ ! 2^ !  24 

1..♦... I --- ■0.17 o.it-9 0,llt- 0.79 0.1+3 -0.59 -0.21 -0.08 0.37 -0.12 -0.26 -0.27 O.3I+ 

2, : -.17   .Zk .11 -.20 -.22 .2I1. ,2k .50 .07 .09 .12 .30 -.11 

3 ..: M .21+ ^— -.03 M .16 -.31 -.13 .03 .66 .00 -.01+ -.17 .1+2 

4......: -.31 .15 -.10 ,60 -.35 -.23 .27 .17 .39 -,2k .71^ .li-O .20 -.33       ^ 

5 Î -.a7 .96 .19 .08 -.2l|. -.1^7 .k2 *23 .50 .01 ,1k .11 .31 -.111-     r 

6. : .62 .05 .88 -.01}. .53 .50 -M -.18 -.07 .63 -.12 -.33 -.22 M     I 
7». : ,1k .11 -.03 -^- -.06 .00 -.09 .09 .1+3 -.20 .69 .53 .23 -.36 

8......: .79 -.20 M -.06 ^^-. .23 -.tó -.11 -.17 .38 -.26 -.31 -.21 .1+1+     Í 

9 : M -.22 .16 ,00 .23 -78 -.13 -.22 .18 -.26 -,0k -.18 .15 

10. î :  -.59 .21+ -.31 -.09 -,i|.2 -78 .18 .18 -.30 .18 ,1k .17 -.23 

11..,.».: :     .Oif .08 .03 .56 -.09 -.11 .02 .03 .ii-ii- -.10 .76 .07 .03 -.07      - 

12 : :  -.09 .09 .02 .59 -.2lf -.18 .13 .02 M -.19 .89 .07 .02 -.13 

13 ! 1  -.22 .08 -.06 .32 '•^ -.19 .23 .01 .26 -.23 .60 -.01 -.01 -.10 

ll^ .; ;  -.li-l .16 -.03 .51+ -.53 -.27 .31 .21 ,lf2 -.1+3 .65 .52 .28 -.51 

15 ; : -.21 ,2k -.13 .09 -.11 -.13 ,18 -^_ .30 -.18 ,08 .35 .66 -,08 

l6 ; :     .3^ -.15 ^k3 -33 .11.6 .21+ -29 -.08 -.21^ -.53 -.20 -.60 -.33 .86 

17.,.... : -.08 .50 .03 .1+3 -.17 -.22 .18 .30   .07 .1^6 .26 .35 -.22 

16......; :    »37 .07 M -.20 .38 .18 -30 -.18 .07 — -.22 -.1+0 -.19 .53 

19.  î -.12 ^09 .00 .69 -.26 -.26 .18 .08 .If 6 -.22 — ,18 .09 -.23 

20...... : -.11+ .02 -.02 .65 ->25 -.26 .18 .13 3k -.25 .98 .17 .09 -.19 

21...... : -.10 .06 .06 .69 -.21^ -.2li. .11+ .11 ,ko -.12 .95 .23 .13 -.25 

22  î -.26 ,12 -.01+ .53 -.31 -.01+ .Ik .35 .26 -M .18 - — .5^ -.67 
23  :  -.27 ^30 -.IT .23 -.21 -.18 .17 M .35 -.19 .09 >5k --- -.29     : 

2^...... :    .3^ -.11 .I1-2 -.36 .1^1^ ^15 -.23 -.08 -,22 .53 -.23 -.67 -.29 — 
25  : ..61 .09 -.30 .02 ..5V -36 .50 .17 .08 -.26 .32 .20 .20 -.21 

26...... : -.15 .35 -.2I1. M -.22 -.20 .17 .25 M -.25 .52 .15 .21+ -.15         F 

27  t    .13 -.17 .37 -.57 ,29 .17 -.11 .00 -,k2 .in -.57 -.23 -.13 .1+3 

*/ Coefficients equal to or gr^eater than O.13 are significant at the 5-percent level; equal to or 
greater than O.I6 are sigpiificant at the 1-percent level. ^   . ^^, 
*ï/ The 67 counties in which farmers sold less than 5 million pounds of milk and 1^+ counties with 

inadequate basis for computing these relationships were omitted. 
#^7 The variables included in this matrix are identified by number: 
l=people-pressure index (I-9)       ^ ,        ^^^. 
2=1965 milk sales as a percentage of 196O Mlk sales (increase - 100+j 
3=1950 milk salas as a percentage of i960 sales (increase = below 100) 
l|.=ipounds of milk sold jper  capita, 196O 
5=1965 per capita sales of milk as percentage of i960 per capita sales ^ 
6=1950 per capita sales of milk as percentage of i960 per capita sales (increase = below 100J 
7=sales density 1,000 pounds milk sales per squ^e mile, I965 
8=population per square mile, i960 
9=1965 population as a percentage of i960 population (increase = 100+j 
10=1950 population as a percentage of I96O population (increase = below 100} 
ll=dairy sales dollars as percentage of total livestock sales dollars, 1965 
12=dairy sales dollars as percentage of total farm product sales dolO^rs, 1965 
13=livestock sales dollars as percentage of total farm product sales dollars 1965 
li+=deficlt or surplus milk sales to population (l-9 indexa degree of surplus indicated by 6-9. 

below 5 = degree of deficit) 
15«number farms, 1965 as percentage of i960. 
l6=numbêr farms, 1950 as percentage of i960 
I7=number farms selling milk^ 1965 as percentage of I960 
J^farms seUingmiOJk, 1950"as percentage of i960 ^ 
19=farms selling milk as percentage of all farms, 1965 
20=farms selling milk as percentage of aH farms, 196O 
21=farras selling milk as percentage of all farms, 1950 
22=percentage of land in farms, 1965 ^ ^r.¿r^ 
23=percentage of land in farms, 1965 as percentage of 1960 
2l+:-percentage of land in fams, 1950 as percentage of I960 
25s4istance to influencing metropolitan area (20-mile zones} 
26«number of ml3îc cows, 1965 as percentage of 1960 
27=ni£raber of milk cows, 1950 as percentage of 1960 
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farmers adjust in response to a changing situation. In view of such adjustments, it is surprising that 
the correlation coefficient was so low. The measure for New England is nearer to that expected. The 
unanswered question is, **What, besides the change of inputs shown, caused milk sales to change?** 

Certain resource adjustments had a much lower correlation with change in milk sales than 
expected. Other measures suggested that the percentage of farm income resulting from sales of milk 
products and the percentage of land in farms would be related to change in sales. This was not the 
case. The simple correlations for these variables were very close to zero in all State, subregional, and \ 
regional comparisons. Significant simple correlations, but lower than expected, were the changes in 
number of cows, number of farms, and number of farms selling milk, as related to changes in milk 
sales. 

Supply response to economic, social, and physical stimuli is a set of complex and 
differentiated reactions. Farmers in each area tend to respond in such a manner as to maximize their 
expected benefits. These comparisons are an effort to suggest various stimuli and to measure the 
degree of influence of these stimuli upon milk sales. 

Simple correlation coefficients show several inconsistencies. Reducing the comparison from 
the 12-State area to more homogeneous areas tended to increase the correlations and to reduce the 
inconsistencies. Responses made by counties in smaller geographical comparisons to a specified 
change were more consistent than those made by larger areas. 

MULTIPLE CORRELATION OF SELECTED CHARACTERISTICS 

The Northeast is an heterogeneous area, varying from densely populated large metropolitan 
areas to sparsely populated timberland. Fertile, highly productive farms generally are found in 
clusters located at varying distances from the metropolitan areas and the more rugged terrain. 

Dairy farmers vary their response to a stimulus depending upon the situation. We cannot hope 
to explain changes in milk production fully by means of a single variable or even a group of^ 
variables. However, we can improve our understanding of such changes by comparing the measures. 
of correlation between various factors and the change in milk production or sales. 

Obviously, as shown by the simple correlations, milk production varies as farmers change- 
inputs. However, these relationships do not explain what conditions might be expected to bring 
about the change in inputs. Therefore, we first consider the relationship of change in milk sales to 
selected factors observable without directly measuring the current change m level of specific farm 
inputs for milk production. These relationships can be used to estimate the expected effect on milk 
production with given changes in the basic input factors. 

The multiple correlation of six such factors with the change in milk sales in 261 Northeast 
counties was 0 49. (The 67 counties in which producers sold less than 5 million pounds of milk as 
well as 14 counties having an inadequate basis for computing multiple correlation for all the 
independent variables were omitted). Fm 183 counties in which farmers had changed milk sdes less 
than^20 percent, the correlation was only 0.40, while it was 0.68 for the 78 counties that changed 
20 percent or more (excepting, in all cases, thecounties just mentioned). Each of these correlation 
coefficients is highly significant. The independent variables and their identifying numbers are: 
people-pressure index (1), 1950 milk sales as percentage of I960 sales (3), 1,000 pounds of milk sold 
per square mile in 1965 (7), population per square mile 1960 (8), 1965 population aspercentage of 
1960 (9), distance to metropolitan area in 20-mile zones (25). 
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Omitting the people-pressure index (1), the multiple correlation of the five independent 
variables with change in producers' milk sales was 0.56 for the lO-year period 1950-60, but only 0.34 
for the 5-year period 1960-65 (variables no. 10 and 21 were used for ±e 1950-60 period in place of 
no. 9 and 20). Both measures were highly significant. 

The multiple correlation was computed between changes in selected agricultural factors and 
the change in milk sales 1960-65. Percentage changes in nine agricultural factors were used as 
independent variables. These factors expressed as a percentage of their 1960 value, were: 

1950 milk sales (3) 
1965 number farms (15) 
1950 number farms (16) 
1965 farms selling milk (17) 
1950 farms selling milk (18) 
1965 percentage of land in farms (23) 
1950 percentage of land in farms (24) 
1965 number milk cows (26) 
1950 number milk cows (27) 

Y - 1965 milk sales by farmers as percentage of 1960 (2) 

The multiple correlation of 0.64 was highly significant, although lower than might be 
expected. The standard error of estimate of 16.42 was relatively large. 

There was considerable regional difference in the relationship between the independent 
variables and the change in milk sales. 

Region 

New England 
Northern New England 
Southern New England 
Mid-Atlantic 
South Atlantic 
Total Northeast 

The correlation was highly significant in each region. New England, and especially Southern 
New England, showed consistently higher simple correlations between the individual independent 
variables and the dependent than did the other parts of the Northeast. We recognize the existence of 
intercorreiation between the various "independent" variables in each of these comparisons. 

The following tabulation shows the mean deviation of the percentage change in milk sales by 
farmers for counties within each of the States, compared with the regression line for the total 
Northeast: 

N 

Where D is the State mean deviation from the line of regression for counties in each State, L is the 
line of regression for the entire Northeast, (L-C) is the actual deviation by each county from the 
Northeast regression line, and N is the number of counties considered in the State. 
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Multiple Standard error 
correlation of estimate 

0.859 11.59 
.805 11.89 
.987 5.57 
.673 11.60 
.672 21.65 
.640 16.42 



Simple mean deviation of counties in 
State State from line of regression 

Maine 4.07 
New Hampshire 4.02 
Vermont -4.16 
Massachusetts .12 
Rhode Island -12.79 
Connecticut -6.91 
New York -4.39 
New Jersey -12.97 
Pennsylvania .17 
Delaware -14.73 
Maryland 1.75 
Virginia 8.07 

Northeast 0.0 

This is simply a comparison of the change in milk sales by farmers in 1960-65 in response to 
observed change in certain agricultural variables. Comparatively, sales were more positively 
responsive to these changes in Virginia and most negatively responsive in Delaware, New Jersey, and 
Rhode Island. 

MILK SALES 1950-60 

To further describe conditions leading to change, the counties were arrayed according to the 
change in milk sales from 1950 to I960. The highest percentages were listed first. A high percentage 
fipre here {over 100) means that farmers in the county sold more milk in 1950 than in 1960, hence 
were decreasing sales over this time period. 

Table 25 shows that county groups having increased milk sales from 1950 to 1960 tended to 
reduce sales during the 5-year period 1960-65. On the other hand, the groups with decreased sales 
between 1950 to 1960 increased their sales in the 1960-65 period. Generally, the extremes in changes 
were made by rather small-volume counties. 

As the 1950:60 ratio of milk sales declined, the pounds sold per person tended to increase for 
the county groupings, reaching a peak of 2,180 pounds per person as the mean for that group of 
counties whose 1950 sales were 70-79 percent of I960 sales. Below this ratio the per capita sales 
declined. The density of milk sales per square mile followed a pattern similar to the per capita sales. 
Sales per square mile by the county groups built up to a peak of 190,000 pounds as the mean for 
counties selling 90-99 percent as much milk in 1950 as in 1960. Below this, the milk density tended 
steadily downward as the ratios became lower. 

Population density was high in counties with large percentage declines in milk sales from 1950 
to I960. The declining ratio of 1950 to 1960 milk sales was accompanied by a significant decline in 
population density. However, the 1950 county population as a percentage of 1960 increased as the 
sales ratio decreased, indicating a greater percentage population increase in counties where milk 
sales were declining. The people-pressure index was progressively lower in counties with a lower 
ratio of 1950 to 1960 sales. These measures suggest that milk cows indeed were being crowded out 
by people, especially in areas of greater population density. 
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Ta'ble 25.—Group means of selected characteristics of Northeast coxinties grouped according to the change in milk sales "by farmers^ 1950-60^ 

: Low- 
: volume 

1950 milk sales as a percentage of 19éo sales 1/ 
: 150 + :120-lii-9 :110-119 :100-109 : 90-99 : 80-89 : T0-T9 : 6O-69 : 50-59 :Below 50 

Simple means for counties in group: Not weighted averages 2/ 

líuníber of counties : 6j 

1950 milk: sales as percentage of i960 : 125 
1965 million pounds of miUc sold : 1 
1965 milk sales as percentage of I960 : 66 
i960 pounds milk: sold per capita : I68 
1965 pounds milk sold per square mile      : 

(1,000 pounds) •... : 5 
i960 people per square mile : 3jj9T2 
1950 population as percentage of I96O.,.....: 89 
1950 farms selling milk as percentage of   : 

i960 : 129 
1965 farms selling milk as percentage of all: 

farms , : 1 
i960 fanns selling milk as percentage of all: 

farms : 5 
1950 faillis selling milk as percentage of all: 

farms — ,. : 2 
1965 percentage of land in farms : 21 
1950 land In farms as percentage of 196O. — : I32 
1965 dairy sales as percentage of total    : 

livestock sales : 15 
1965 dairy sales as percentage of total    : 

farm sales : 5 
1965 livestock sales as percentage of total : 

farm- sales : 33 
Distance to metropolitan area index : 3.9 
Milk-producing area index : 1.1 
Deficit or surplus area index : 2.0 
Manufacturing area index : 1,5 
People-pre s sure index : k.2 

10 Ik 22 k-X 66 hk 3h 28 

193 131 110 100 90 80 70 60 50 32 
Ik 35 22 kQ 110 135 117 96 79 38 

Xh5 1^9 105 130 100 100 98 99 97 9^ 
150 IÍ4-2 256 8hh 2,080 2,066 2,180 1,79^ 1,650  1 A73 

28 76 55 Q6 190 171 17^ IÎ4-I 133 70 
739 929 728 271 386 206 180 16Í4- 83 88 
T5 76 79 m 82 82 87 89 88 92 

289 2li^ 189 173 160 150 li^3 lii-2 122 109 

9 12 8 21 36 3^^ 3^ 27 26 Ik 

11 12 15 21 37 39 39 32 31 16 

13 12 12 19 36 38 3^ 29 25 10 
12 18 29 26 29 35 37 i^l 39 k6 

166 li^-6 139 130 125 123 121 118 112 115 

31 ■38 26 50 60 59 56 kl kl 39 

16 20 11 3k k^ kk Í4-I 31 33 21 

^9 52 3k 60 70 69 S9 6k 67 57 
2.2 2.0 3.2 3.9 3.9 k.S 5.1 5. 6 3-k 5.8 
1.7' 2.5 2.2 3-k ^.7 5-6 5-2 ii.. 6 k.o 2.6 
2.6 2.9 2.k k.2 k.6 6.0 5.9 5. 8 6.1 5-7 
1.9 2.2 1.6 3-5 k,3 5.1 ^.7 k. 7 k.6 3.3 
6.3 6.6 ^•6 k.6 5.0 k.o 3.7 3. 6 2,8 2.3 

"^ The 67 counties in which farmers sold less than 5 million pounds each in 1965 "were considered as the separate low-volume group. 
1/ A percentage figure greater than 100 indicates decreasing sales dooring the period; below 100 indicates increasing sales. 
2/ ï^or computation the percentage figures for each county vere rounded by dropping the last digit (e.g., 8 = 8O-89, 11 = IIO-II9, etc.). 



Al! characteristics describing the relative importance of dairying compared with other farm 
enterprises followed a very similar pattern. The measures included farms selling milk as a percentage 
of all farms, dollar receipts from dairy sales as a percentage of livestock sales and as a percentage of 
all farm product sales, and livestock sales as a percentage of all farm product sales Plotting these 
measures agamst the ratio of 1950 to 1960 milk sales indicates that the more stable sales comparisons 
were m areas where dairying is an important part of the total agriculture. The measures were lower 
for groups with extreme changes than for counties with more stable sales. 

The mean percentage of land in farms was inversely related to the 1950:60 milk sales ratio. A 
greater percentage of land was in farms in counties where milk sales had increased during the 1950*s. 

The average distance from a metropolitan area increased as the ratio of 1950 to 1960 sales 
decreased. The distance index for counties with the greatest increase in sales averaged more than Vh 
times that of groups in which sales had decreased most in the lO-year period. This is further 
emphasized by the related indexes-, deficit or surplus index and the people-pressure index. 

A summary description of the relationships describing the group of counties arrayed in 
descending order according to milk sales in 1950 as a percentage of 1960 compares the means of 
counties in each group. As the rario declined (1950 sales were a smaller percentage of 1960 
sales-increasing sales), the ratio of 1965 to 1960 sales declined. There were fewer people per square 
mile, and population had increased less rapidly. There also was a greater proportion of land in 
farms; the farms were farther from metropolitan areas and experienced less pressure from people 
competing with cows for space occupancy. 

^ The counties with a more stable sales pattern during this 10-year period sold greater volumes 
of milk, were in areas where dairy sales were a more important part of farming, and sold a greater 
volume of milk per person. 

We next subdivided the array of coundes selling more than 5 million pounds of milk in 1965 
so as to group those that changed in 1960-65 with those that changed in 1950-60. Table 26 shows 
this combination into groups that: (1) increased sales during both time periods, (2) increased in 
1950-60 but decreased in 1960-65, (3) decreased in 1950-60 but increased in 1960-65, and (4) 
decreased during both periods. 

Moving from group 1 to group 4 reveals progressively lower per capita sales that have been 
declining more rapidly through both periods. Milk sales per square mile were progressively lower. 
Population density was progressively higher, and gaining faster through both time periods. The 
people-pressure index in the decreaser group was double that of the increaser group. 

The increasers are more than twice as far from metropolitan areas as are the decreasers. The 
increasers are located in milk-producing areas which are higher on the surplus scale (all groups of 
decreasers were in shortage areas). 

A higher percentage of farms sell milk in these higher producing, nonmetropolitan areas. The 
decreasers have a smaller proportion of their land in farms and the reduction is proceeding more 
rapidly than in the other groups. 
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Table 26.--Group means of selected characteristics of 2T5 counties i/ in the 
Northeast^ arrayed by 1965 milk sales as a percentage of 1960 sales 
and grouped according to change in sales^ 195O-6O 2/ 

County groupings *Increasers 

Group I 

1965 milk sales as percentage of I96O sales:  100+ 

1950 milk sales as percentage of 1960 sales: 

Number of counties • : 

0-99 

lif2 

Stable 

Group II 

p-99 

0-99 

93 

Stable 

Group III 

100+ 

100+ 

.28 

Decreasers 

Group T7 

0-99 

100+ 

12. 
Simple means for groups |_/ not weighted 

average ^ 

1965 milk sales as percentage of I960 sales:  110 
1950 milk sales as percentage of I96O     : 

sales 2/ .....:   66 
i960 pounds milk sold per capita , : 2^252 
1965 per capita milk sales as percentage of: 

.i960 .,......,,...:  106 
1950 per capita milk sales as percentage of: 

i960 2/. .,,..... , .:   81 
1965 pounds milk sold per square mile     ; 

(l;000 pounds) fc  :  i8Í4- 
i960 people per square mile :  137 
1965 population as percentage of I960 : 
1950 population as percentage of I960 2/... : 
1965 farms selling milk as percentage of  : 

all farms  . :   3^ 
i960 farms selling milk as percentage of  : 

all farms ,,.....,:   37 
1950 farms selling milk as percentage of  : 

all farms ,...,  :   33 
1965 percentage of land in farms...,......,:   ^1 
1965 land in farms as percentage of I96O... :   85 
1950 land in farms as percentage of I96O g/:  II6 
Distance to metropolitan area index :    5 
Milk-producing area index......,,.*. '..:    5 
Deficit or surplus area index :    6X 
People-pre s sure index. :    3 -^ 

1/ Only counties selling more than 5^000^000 pounds of milk in 1965i-were included. 
2/ Ratio of change I95O-60 is expressed so that an increase is below 100 and a 

decrease is shown as above 100. 
3/ For computation the percentages for individual counties were rounded to index 

by dropping last digit (8 == 80-89.9^ etc.). The means are not weighted^ but are 
simple means for the county groupings. 
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CONCLUDING REMARKS 

State and local changes in milk production and sales may offer more relevant indications for 
appropriate adjustments than do the more aggregate measures. Milk sales by farmers have been 
much more volatile when measured on a local level Changes in the volume of milk sold by farmers^ 
measured at the county level appear to be associated with certain characteristics found in those 
counties, Although these relationships are not adequate to predict a specific change in milk sales, 
they can be used to improve the chances for a decision-maker to identify and execute the proper 
adjustments. 

Changes in milk sales by farmers are directly and strongly correlated to changes in the 
resources devoted to milk production. The number of milk cows, number of farms selling milk; 
percentage of land in farms, and similar measures naturally affect the level of production and 
changes in production. These factors can be observed and measured, but not much before some 
change in sales is visible. 

Increasing pressure from people was associated with a decrease in sales of milk by farmers. 
This negative relationship appears to involve especially the density of population, changes in 
density, the distance from a metropolitan area, and alternatives for land and labor. Nearness to 
market, at one time a marked advantage for fluid milk production, now tends to have some 
disadvantages. Up to approximately 150 miles, the distance from a metropolitan area was related 
positively to the change in milk sales by farmers in both the 1950-60 and the 1960-65 period. Rising 
population and falling milk production near metropolitan areas combine to reduce per capita milk 
production and to increase the need for shipping milk into these population centers. Each week, 
because of these two factors, approximately 1,000 additional tank-truck loads are needed to supply 
their fluid milk. 
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